Matrilysin: expression, purification, and characterization.
The expression vector pGEX-2T under the control of the IPTG-inducible tac promotor is effective for the production of a fusion protein of glutathione transferase (GST, 26 kDa) and promatrilysin (28 kDa) separated from the C-terminus of GST by a thrombin cleavage site. Zwittergen (palmityl sulfobetaine), 2%, solubilizes the fusion protein that is found associated with inclusion bodies. The solubilized fusion protein is purified by affinity chromatography on GSH agarose. Promatrilysin is obtained by thrombin cleavage either on the column or after GSH elution of the fusion protein. Mono S chromatography of the recovered protein yields homogeneous promatrilysin. The zinc content of promatrilysin and its activated enzyme product is slightly greater than 2 mol of zinc per mole of protein. The results indicate that the matrix metalloproteinases (MMPs) contain two metal-binding sites at which zinc is firmly bound and possibly a third site at which it is weakly bound. Primary sequence alignments for all the MMPs have a sequence homologous to the zinc-binding site of astacin, HExxHxxGxxH, suggesting one of the zinc sites is a catalytic one, in agreement with the known inhibition of these enzymes by chelators. However, the other zinc-binding site(s) likely reflect the different ways that astacin and the MMP subfamilies are stabilized, i.e., disulfides in astacin and metal ions in the MMPs.